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REMARKS 

Summary 

This application is a nationalization of a PCT application under 35 
U.S.C. §371. Amendments have been made to place the application in a 
better form for examination. 

Claims 1-5 have been cancelled and new Claims 6-21 have been 
presented. The claims have been rewritten to better express the subject matter 
being claimed. The claims also incorporate the amendments made in the PCT 
application. 

The specification has been amended, and due to the number of changes, 
a substitute specification has been prepared. No new matter has been added. 
The amendments to the specification incorporate most of the amendments made 
in the PCT application. The amendment adding a paragraph of background 
discussion of a U.S. Patent reference has not been added. 
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Conclusion 



Claims 6-21 are pending. The Applicants respectfully submit that the 
pending claims are allowable and look fonA/ard to the early issuance of a Notice 
of Allowance. The Examiner is respectfully requested to contact the undersigned 
in the event that a telephone interview would expedite consideration of the 
application. 



Respectfully submitted, 




Crafg Summerfield 
Registration No. 37.947 
Agent for Applicants 



BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
(312) 321-4200 
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PATIENT POSITIONING DEVICE FOR A COMPUTER TOMOGRAPH 
TECHNICAL FIELD 

[0001] Thise application invention r elates to a patient positioning device for a 
computer tomograph deviccT and, to a computer tomograph device having a 
patient positioning device of this kiiid. 

BACKGROUND 

[0002] Ar-Ceomputer tomograph devices or CT device for short (CTs\ serve to 
make three-dimensional images or images of slices of a body. The image data are 
computed by a computer using two-dimensional X-ray projections of the body. 
For recording the two-dimensional raw image data, an X-ray beam source and an 
image detector are disposed diametrically opposite one another and rotate about 
the bod y to be examined . The rotation takes place inside a gantry which has an 
examination opening, or aperture , -into which the body can be introduced. 
[0003] The position of the body in the gantry and the stability of the bodv its 
position tli e r e are deoisiv e affect fef-the CT image quality. A patient positioning 
device must -should t herefore assure sufficiently stable support of the patient^ 
body and should not have any significant sagging, for instance, in response to the 
patient's weight. At the same time, ^teug bhowever, a complicated construction for 
supporting the patient^ body in the examination opening of the gantry cannot be 
used, because it would create interfering artifacts in the image-fch©pe. 
[0004] On the other hand, a patient positioning device should be adjustable 
flexibly enough that handling the patient when shifting-hi m the p atient onto the 
patient positioning device and providing medical care of a patient already lying on 
it is made simpler. For example, it may be desirable for the patient positioning 
device to be able to be lowered so the patient can lie down on i tthe patient 
positioning device and-or raised so the patient can get up fi-om i tthe patient 
positioning device . 
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[0005] Ggood accessibility for medical staff is advantageous, and for that 
reason the space below the patient positioning device should as much as possible 
be as free possible and without intervening conGtruction s structures . 
[0006] Frem-German patent disclosure DE 101 08 549. teaches - a patient 
positioning device is known that enables flexible positioning and assures a stable 
position of the patient's body in the examination opening of the gantry of a CT 
device. However, it oflFers the positioning de\dce offers no possibility of height 
adjustment, and below the patient lying on it, it has a bulky construction below the 
patient, which makes accessibility more difficult. 

[0007] Tli e object of the inv e ntion is to disclos e A a-patient positioning 
device for a computer tomograph (CT) device and a CT device having such a 
patient positioning device are described. The patient positioning device-w bieb 
ensures a stable position of the patient body in the examination opening of the 
gantry, is simultaneously flexibly adjustable in position, and has good accessibility 
to medical staff. 

[0008] This object is attain e d by a patient positioning d e vic e having the 
characteriGtics of the indopondent claim. 

[0009] The patient positioning device for a computer tomograph device which 
d e vic e includess a gantry supported on a base; th e pati e nt positioning devic e 
includes a bed guide for a patient bed; and and-has an arm which is supported-ea 
or at the bas e by a rotating joint that is rotatablo about a horizontal axis, in the 
vicinity of the head end and the foot ends fliereof bv rotating joints that i sare 
rotatable about a horizontal axis that is disposed perpendicular to the length of the 
patient positioning device.- and-Tthe bed guide is supported on the arm by a 
rotating j oint that is rotatable about a horizontal axis - and that is perpendicular to 
the length of the patient positioning device. T-e md Tthe height of the bed guide is 
adjustablcr bv movement of the arm about the rotating joints supporting the arm. 
When the bed guide is partlv or completelv lowered, the rotating joint is not 
located underneath the bed guide. 
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[0010] Because of the support of t The bed guide is supported on an arm in the 
vicinity of its head end or foot end. When the bed guide is partly or completely 
lowered, that e xt e nds from th e bas e of the CT d e vic e , a construction is obtained in 
which the space below the bed guide remains free. 

[0011] This assures good accessibility to the patient. The term bed guide 
should be understood in this context to mean a stmctural element that makes it 
possible to attach a patient bed. The bed guide may have the capability of being 
solidly connected to a patient bed, or it may be e mbodied as a rail-like guide that 
allows the patient bed to be placed on tlie bed guide or slidablev insert e d therein 
for displacement in the longitudinal direction. it or insert e d and that guid e s th o 
patient bed displaceably in th e longitudinal direction 

[0012] The motion of the patient bed that results from the rotatable moimting 
of the arm on the bas e of the gantry in the vicinity of its head end or foot end has 
the further advantage that the patient bed, on being lowered so a patient can b e 
plac e d on it, is simultaneously movesd the bed away from a gantry and dowoiward . 
Because of the greater distance of the patient bed from the gantr y when in this 
position , the accessibility of the patient bed is improved and, fiirthermore^ there is 
less interference with any operation of the gantry that may be taking place at the 
same time. Thus^ a CT examination can^ for instance, proceed unimpeded for a 
first patient, w hile another patient is being placed on the ~another lowered patient 
bed. 

[0013] While being raised, the bed guide is also simultaneously moved closer 
to the gantry, which is an improvement in terms of wear and tear on the patient 
bed and thus on the patient's body in the examination area. For instance, the 
leverage with which the patient weight is supported relative to the bed guide and 
which causes sagging of the patient bed is reduceds. 

[0014] In an advantageous embodiment of tho invention j n an aspect, the 
patient positioning device has a height adjuster, which is connected to the arm 
such that the height adjusteri t can rotate the arm about the rotating joint by which 
the arm is supported in the vicinity of the head end or foot end of the base on or at 
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the base . The height adjuster may haveh as a motor for this purpose, which adjusts 
the arm, for instance, by means of a worm drive associated with the motor and a 
gear wheel on the arm. The motor may also drive a^hydraulic drive that drives the 
arm around the rotating joint. The height adjuster assur e s permits an automatic 
adjustment of the height of the patient bed and thus makes the work of the medical 
staff easier. 

[0015] In a nother aspec t furthor advantageous ombodimont , the patient 
positioning device has a support arm, which is supported on the arm by a rotating 
joint that is rotatable about a horizontal axis, and on which support arm the bed 
guide is supported by a rotating j oint that is rotatable about a horizontal axis^^-^d 
jte -Tthe length of the arm l e ngth is m ay b e automatically adjustable such that the 
orientation of the bed guide remains stable, regardless of a rotation of the arm. 
This assures permits fe a^a patient e^to be placed^ for instance^ on Sie-a 
horizontally oriented patient bed, and that thist he orientation of the patient bed to 
be4s maintained when the height of the patient bed is adjusted. 
[0016] Maintaining the orientation of the patient bed is on th e on e hand 
pleasant for the patient who is being moved automatically by the patient 
positioning device, On the oth e r and^r it-enables positioning the patient, with the 
patient bed lowered, in exactly the position in which an ensuing CT examination is 
to be done. Changes in the patient position, as the patient positioning device is 
moved to approach the gantry, which could cause movements on the part of the 
patient and hence interfering artifacts from that motion in the CT image data, are 
thus averted. 

[0017] The automatic adjustment of the length of the support arm can be 
implemented by the same prinoiplo as in a similar manner to the rotary motion of 
the arm. For instance, if the rotary motion is attained purely mechanically, such as 
by a worm drive and a gear wheel, then the adjustment of the length of the support 
arm can also be accomplished by means of a mechanical gear-wheel or lever 
system. If the rotary motion of the arm is conv e rsely driven hydraulically, then the 
length of the support arm can also be adjusted hydraulically. 
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[0018] The~Hbydraulic adjustment enables eGpecially flexible movement of 
both the arm and the support arm, so that the height of the patient bed is adjustable 
vta-by the arm, and rts -the orientation is adjustable via-by the support arm, freely 
and independently of one another. If the orientation of the bed guide is to be 
maintained while the arm is being adjusted, the longitudinal adjustment of the 
support arm may be adapted to the motion of the arm. To tliat end, Tthe hydraulic 
drive can perform the longitudinal adjustment in accordance with a characteristic 
curve as a function of the adjustment of the arm. The characteristic curve depends 
on the geometric relationships among the arm, the support arm, and their rotating 
joints. 

[0019] In a fiirtlior advantageous embodiment of the invonti fiirther aspect, a 
comput e r tomography CT device has one patient positioning device on each side 
of the throughHhole.opening^ or aperture, of the gantry. This mak e s it possible to 
perform CT examinations of a plurality of patients particularly may be performed 
smoothly and quickly. 

[0020] That is, while-one patient can be placed on the lowered patient bed on 
one side of the gantry, a nd another patient located on the other patient positioning 
device can be examined in the CT device at the same time contemporaneously . 
Once the examination is concluded, the patient bed is lowered and thus moved 
away from the gantry. This makes the examination opening available for the 
examination of the next patient, who is moved toward the examination opening by 
the approaching motion of another patient positioning device. The patient bed of 
the -a further p atient to be examined can then be introduced into the bed guide^ 
which has m e anwhile become available, of the patient positioning device on the 
opposite side. The CT examination of that patient then begin while the patient 
positioning device on the second side is lowered again for receiving the next a 
further p atient. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Fuith e r advantag e s of the in v e ntion will bocomo apparent from tho 
drawings. 

[0022] Exemplary embodiments of the invention will be described in further 

detail below in conjunction with the drawings. Shown are: 

[0023] Fig. 1 Jst a perspective view of a CT device with a patient positioning 

[0024] Fig. 2 jsy the -a side view of the CT device with the patient positioning 

[0025] Fig, 3?is fee -a side view CT device with another example of t he patient 
positioning device , in a side view . 

DETAILED DESCRIPTION 

[0026] Exemplary embodiments mav be better understood with reference to 
the drawings, but these examples are not intended to be of a limiting nature. Like 
numbered elements in the same or different drawings perform equivalent 
functions. 

[0027] In Fig. 1, A a CT device 1 with a patient positioning device is shown in 
a perspective view in Fig. 1 . The CT device 1 has a gantry 3 with an examination 
opening. The gantry 3 rests on a base 5. A patient who is to be examined is placed 
on a patient bed 9, which is introduced into the bed guide 7. The bed guide 7 
guides the patient bed 9 such a way so that the patient bed is displaceable 
longitudinally, such that the patient bed 9 may be introduced into the examination 
opening or aperture in the gantry 3. In the drawing, a Ggantry 3 is shown with 
enemay have_a patient positioning device^-on each side of the examination 
opening, and it can bo s ee n that the patient bed^, on being introduced into the 
aperture in g antry 3. is transferred is introduced into the bed guide T of the 
opposite patient positioning device disposed at the opposite side of the aperture . 
[0028] The bed guide 7 is supported rotatably in the arm 1 1 about a horizontal 
a*is-via a rotating joint 19 , rotatable about a horizontal axis . The arm 1 1 is in turn 
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supported in or on the base 5 via-by a rotating joint 17 tba^ such that tlie arm 1 1 is 
rotatable about a horizontal axis. The rotating joint 17 may be integrated with the 
base 5.7 e^^tee? Alternatively, the rotating joint 1 7 may be as-part of the patient 
positioning device, and it mayb o moroly b e mounted in the vicinity of the base 5 
but not embodi e d as an integral part efitthereof. A s a result. Thus, t the patient 
positioning device can be conceived of as b e a structural unit that is independent 
of the CT device 1 and that may be joined to it in modular fashion. 
[0029] To adjust Tthe height of the bed guide 7 is adjusted by rotating - the 
arm 1 1 is rotat e d about the its-rotating joint 17. In the process, to maintain the bed 
9 orientation, which in the drawing is horizontal, the bed guide 7 is lik e wise 
rotatable also rotates about the corresponding rotating joint 19. 
[0030] The orientation of the bed guide 7 is stabilized by means of a support 
arm 13. The support arm 13 supports the bed guide iftsuch a way t hat sagging 
because due to e f-the patient's weight is prevented reduced . To enable maintaining 
the orientation of the bed guide 7 while the height is being adjusted, the support 
arm 13 is supported in the arm 1 1 vkhby a rotating joint 21 that is rotatable about a 
horizontal axis, and in th e bed guide 7 via by a rotating joint 23 in the bed guide 7 
that is lik e wise rotatable about a horizontal axis. The length of the sup port arm 1 3 
may be adjusted mechanically by a gear-wheel or lever system that is driven by a 
rotary motion of the arm 1 1 . On th e other hand A ltematively , the support ami 13 
length adjustment may be effected hydraulically and may be adapted to the rotary 
motion of the arm 1 1 by means of a characteristic curve for controlling the 
hydraulic drive. The rotary motion of the arm 1 1 can be driven e qually well c ither 
mechanically, for instance via-bv a motor-driven worm gear and a gear wheel on 
the arm, or by a hydraulic drive. 

[0031] Ag nooded, Tthe patient positioning device may be configured such 
that the bed guide 7 automatically always maintains a horizontal orientation, or 
such that the orientation of the bed guide 7 can be adjusted by the medical staff. 
Upon adjustment of the height by rotation of the arm 1 1, an orientation, once 
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assumed, is automatically maintained by means of the mechanics or the 
hydraulics. 

[0032] Of the further Another patient positioning device, located on an 

opposite side of the gantry_3, is illustrated by e nly-the bed guide 1\ is-visible in the 

di'awin g Fig. 1 . The other components, which are n ot visible, correspond to those 

that are sho wn visibly on a t sfi ont side of the gantry 3. The gantry 3 may haveji 

patient positioning device on either one side or on both sides. 

In a further embodiment, the gantry 3 has a patient positioning dexice on only on e 

side. 

[0033] in^Fig. 2 shows a side view of , the s am e the CT device 1 with the 
patient positioning devic e disposed on each side of the gantry 3, with Aa patient 
bed 9 introduced into enlv -the left-hand one of the two bed guides 7. T , It can bo 
oeen fi-oni this drawing that Tthe t second p atient positioning device, which in the 
prec e ding drawing was for the most part not visible, also has an arm IT, with 
rotating joints 17', 19' that are rotatable about horizontal axes, and a support arm 
13, with rotating joints 2\ \ 23' that are rotatable about horizontal axes. 
[0034] A height adjuster 15 serves to adjust the height of the bed guide 7 by 
means of a rotary motion of the arm 1 1 about the joint 17 . To that e nd, it drives 
Tthe rotary motion of the arm 1 1 is_by motor, either-mechanically^ or 
hydraulically. The individual components of the height adjuster 15 are not shown 
in the drawing. Wliat is visible in die drawing is that Eeach of the two patient 
positioning devices has its own height adjuster 15, 15', which mako G SO that it 
possible to adj ust the height of each of the two bed guides 7, T may be adjusted 
independently of one another. 

[0035] fehl n another aspect. Fig. 3 shows a shows a side view of - a CT device 
1 with one patient positioning device on each of the two sides of the gantry 3 is 
shown in a different embodiment, in a side view . The patient positioning devices 
have the similar characteristics to the patient positioning devices shown in Fig. 2, 
with the exception of the support arms 13, 13'. Support arms 13, 13', are rotatably 
attached to the height adjusters 15, 15', and to the bed guides 7, 7' by rotatable 
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hinges 23, 23' and cooperate with the base 5, 5, and the bed guides 7, 7' to create a 
parallelogram structure with the arms 11, IT. Such an arrangement assures the 
horizontal orientation of the bed guides 7, T during a height adjustment process. 
The arms 11, 1 T are supported as described above and are driven by height 
adjusters 15, 15', the support arms 13, 13* are now located parallel to the arms 11, 
1 r. While one bearing point of the support arms 13, 13* is still located in bed 
guides 7, 7*, the other bearing point is located in or on the base 5, to achieve a 
parallelogram arrangement. 

[0036] The parallelogram arrangement mechanically maintains the orientation 
of the bed guides 7, T regardless of the motions of the arms 1 1, 1 T, To make a 
change in the orientation of the bed guides 7, 1\ the support arms 13, 13', in this 
example, may be adjustable in length. The length adjustment can be effected 
mechanically or hydraulically. 

[0037J Although only a few exemplary embodiments of this invention have 
been described in detail above, those skilled in the ait will readily appreciate that 
many modiFications are possible in the exemplary embodiments without materially 
departing from the novel teachings and advantages of the invention. Accordingly, 
all such modifications are intended to be included within die scope of this 
invention as defined in the following claims. 
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ABSTRACT OF THE DISCLOSURE 
Th e in v e ntion relates to Aa patient positioning device for a computer 
tomographic device having a gantry supported on a base is disclosedf l^ 
comprising a gantry (3), supported on a base ^ (5), wh e r e by Tthe patient 
positioning device comprises a bed guide (7, 7'), for a patient bed (9), comprising 
having an arm (11^ ir)> m ounted on or to the base (5-by means of a rotating joint 
(17, 17') w hich rotates about a horizontal axis. The bed guide (7, 7') is mounted to 
the arm (11, IT) b y means of a rotating joint (19, 19') w hich rotates about a 
horizontal axis^ and the height of the bed guide (7, 7') may be adjusted. 
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